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ORGANIC ELECTROLUMINESCENCE ELEMENT, AND ITS MANUFACTURE 

PUB. NO.: 09-274990 [JP 9274990 A] 
PUBLISHED: October 21, 1997 (19971021) 
INVENTOR(s): SATO YOSHIHARU 

APPLICANT(s): MITSUBISHI CHEM CORP [000596] (A Japanese Company or 

Corporation), JP (Japan) 
APPL. NO.: 08-085197 [JP 9685197] 
FI1,ED: April 08, 1996 (19960408) 

INTL CLASS: [6] H05B-033/12; B32B-007/12; H05B-033/10; C09J-175/04; 
C09J-175/14 

JAPIO CLASS: 43.4 (ELECTRIC POWER - Applications); 14.2 (ORGANIC 

CHEMISTRY -- High Polymer Molecular Compounds); 14.7 (ORGANIC 
CHEMISTRY -- Coating Material Adhesives); 29.4 (PRECISION 
INSTRUMENTS -- Business Machines); 44.6 (COMMUNICATION - 
Television); 44.9 (COMMUNICATION -- Other); 45.3 (INFORMATION 
PROCESSING -- Input Output Units) 

JAPIO KEYWORD:R002 (LASERS); R003 (ELECTRON BEAM); R004 (PLASMA); R007 
(ULTRASONIC WAVES); R020 (VACUUM TECHNIQUES); R046 

(CHEMISTRY 

- Gas Barrier Resins); R096 (ELECTRONIC MATERIALS - Glass 
Conductors); R098 (ELECTRONIC MATERIALS -- Charge Transfer 
Elements, CCD & BBD); R124 (CHEMISTRY -- Epoxy Resins); R125 
(CHEMISTRY -- Polycarbonate Resins) 

ABSTRACT 

PROBLEM TO BE SOLVED: To suppress generation of dark spots in storing or 
driving an organic electroluminescence element, and maintain stable light 
emitting characteristics for a long period. 

SOLUTION: A light emitting element comprises a protective layer 5, a 
sealing layer 6, and an outer layer shielding material layer 7 formed on an 



outer surface of an element main body 10 comprising a substrate 1, a 
positive electrode 2, an organic light emitting layer 3, and a negative 
electrode 4. The sealing layer 6 is formed of adhesive agent having a 100% 
tensile stress of JIS K6301 of 50kgf/cm(sup 2) or less, and a water- vapor 
permeability of JIS Z0208 (condition A) of 20g/m(sup 2) (24 hours, 
200.mu.m) or less. Hardening shrinkage distortion or internal stress at the 
time of hardening of the adhesive agent are thus set so small that peeling 
of the negative electrode or short-circuiting of the element is not 
generated, so generation of dark spots can be prevented by sealing the 
element main body 10. Deterioration of adhesive force or elasticity is not 
generated even after storage in high-temperature and high-moisture 
conditions. In addition, aging deterioration of the binding agent by 
reaction with the protective layer 5 is not generated. 
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[0 0 4 5] n=^%$\^mm-h^m%\mmt.m%^(D-ii\^x^w^ 
[0 0 4 6] m2\z^.^^roummmmfif)U 

- •7:iir:i/>tfXlx>) (Nature, 3 4 7 #, 5 
3 91:, 1 9 9 0^1^ffi) . Tj^U [2-;^h^S/™5- 
(2 -~x-^;p^4^v';i/:t^v') -1, 4™:7.xxu>t^ 

X >] (Appl. P h y s . Lett, , 5 8 #, 50 
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1 9 8 2H, 1 9 9 l^ffi) . (3-T;1/^;1/^^ 
:7x>) (Jpn. J. Appl- Phys, 3 0 
L 1 9 3 8H, 1 9 9 l^fiii) mo:>W7^=f-km'^ . 
\i::z)Vh)\,nv'-)Vm<T>W7^^\Z%mmhm'^^ 

%^^n%\^tL^^ 6i#, io44h, 19 

9 2^) mi^^^\i^t\^. 

[0 0 4 7] Its 4 mmmrn 3 tzimT^aA-r^ 
m2\zm,m^n^m^'^m^^^z.hi^^'^mx^:hifi. m 

t;I/5x^A. $I^O®S7^^^SXi^^n^O^^:0W 

iST^^o Its 4 flip t^. mn\ mm2 trnmrnx^^ 

[0 0 4 8] {&i±mm'^^m^^^ti^mm^{^mT^^ 
mx\ z.(D\mm±izmz. i:mmmm<±%\zMVT 

irz.t^^x^^^o z.cD^mcorz^(D±mmiz\t. tji^ 

[0 0 4 9] t^^. m2--4\t. ^^mM-^Mm^n^m 

(Dumz. wr\z^.T<kot^Bmf^o:)m'=^^mzmm't 

[0 0 5 0] mmxiEJimmm/'mf'mmm/nmmx 
mm. 

m. 
mm. 

mm/jE.jimxm/'iEjLmmmxm^mmm/'imm'T- 
mmm/m& 

¥6-26765 8^'lkm) > H >'fl:;&% (# 

r?rW6 - 3 3 0 0 3 i^i>#g) , 'ry$^±>mmii^ m 

r?i¥ 6-330032 ^lifS) . mki^ U n >ft&#l 

3 2 5 8 7 1 ^i^a) . wtiu >it^m 

(#r?i¥6 - 3 2 5 8 7 2-^i;^$l^) . N-yx-rDltDl 
/V/-}\.'W^^^^^it'^'-\^ mmW6~ 1 9 9 5 6 2 
^) . N~}:l-)Ut])]y/V/-}ym^i^ (#ii¥6-2 0 

0 9 4 2^) mxm)S.^nrcmm^mx^^o nmrnco 

mm\t. M'B. 2-1 0 0 nm. $?^L<t^,5'-3 0 n 

f'mmm(Dmm^'mm:miz±m^mm(Dmn^ 5 omm 
[0 0 5 1 ] ^fc. m(Dm'¥mmm\t. ^mmn-m^m 
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mi^^ibti^it^miz^t. mm'^^^(Dm'¥^&.Af)mwjT\ 
m=f-mmmti^^mz-k^\.^ct^mj^^n^o ^(dj: 

(Appl. Phys. Lett. , 55 1489 

(PMMA) mcDrnmiz'T^mLrc?^ (appk Phy 

s . Lett.. 6 1 2 7 9 3 H, 1 9 9 2^). 

yj:,^>hu\) ymmi^ mmw-^- 3 3 1 4 5 9^ii 
tmMmmmu. m%\ 5^-20011111. »^L<tsi 

0-100 nmTafe^o 

[0 0 5 2] ttr^muK. z.(D^^timT-'^mt. 
m^m9tm^o^mmzsi9m'\±^\^±^^^rz^iz. 

[0 0 5 3] *fgHJ(-.$5i.^T[S. i*lh:«C0S«»Ji:L 

T. TIB (-T) . (□) (Dm^^mtz^^^(r>. m^\^< 

±fBM^(0 1 0 0 %^l?SjSt?;0^^3 0 k g f /cm^ 

j^T7;?^^Mss/0^^2 4iitppiTi 0 K/xd \^xT(j:)-.mm. 20 

[0 0 5 4] «) J IS K 6 3 0 1 TM^^nfc 
1 0 0 %?l?lJtS;fj;0^^5 0 k g f /cm'^ {^T 

(P) J I S Z 0 2 0 8T*f^$nfc^#Af::^^t 
^Mrllt^O^^ 2 4 PtPpTtf 2 0 g /Yd ( 2 0 0 M m) 

O«/OH«-0. 8-K 3. ffSb<t^NCO»/ 

oHS=o. 9-1, xb.u^^otm'j^vt'Tzm^x^x 

[0 0 5 5] it^^) :^";i/C0i^5lS|.T^^#U fc Fp^>-# 
ij yj7>?x><h^^. 1 H[ii^^±. $?^L<^^ 

1. 8-5. OfilcDl:: HP^v-a^^-r^^^U V'r^vX 
>d^UV-T^O, ¥i^^^««MS5 0 0 -5 0, 0 
0 0, $f^L<td: 1, 0 0 0 -2 0. 0 0 0T$»^o €- 

[0 0 5 6] mX\t. y:$^>>^X>COa^f::|^LT, 

-^>.^ /™;i/^(;:)t: F P4^>'S^^^^>?;^;i/a'&PS 
(;:) X X 5" J I. y V ; 1/ a ^ t r J: 0 iwi a 

^LTctt. -^^^l-^^S-^PSX^^-^coxX'T^^l/gl^^STnL 
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(.^o y:z.irym^\z^m^wmmmtmz\x^}^^b. 

cOJ:/5S^:U-^^A$t{*. 1, 4 - S>'T;^* U #iS 

y^^>, 1, ^-zyy )Vf^^}^m^y^y. i. lo- 

>>^T;1/:^ U^S5"':^>. l, 4 - vT;1/;^ U ^il l , 
1,4,4 -"T- h^'7xx;i/y,^>CDJ:3^C v7;l-A U 

[0 0 5 7] ;0^:^^^yx:t>a&^Fimt::jiff 
^-t±-g)fc^tc:. ^^^y. ^y^>. ^>if>. h;i/x 
>. ^yyy. y^u^^^^ym(Dm\:.yY^nwmmim 
fflSn^o fib. M«^LTy;i/:;^U^jl^^fflf ^±1 

v^p tf;i/x-^;i/, x.^)\^^u'c.)Vx.—^)V. x 

[0 0 5 8] :i(^J:3^:iLT#^n;^cU l::>.y#U V- 
tC'^?£fCtieoTX:^^v"fk^i^^^.jS$-&. :v5^:t.^Ttt 

U t: Yu^yif.^Zf^iy-X.y^n^Z.t.ff^X'^^o 
[0 0 5 9] c:CT^fflr-5X7p4^>-ib^%i:LTtt, 
X^lx>:t^t^< yP t:l/>:t+-ttl' y^I/> 
F, v^P^4=-t:>:t4^'+^'f F> X^U>:t4=^ 

^-f F. ■7:rx;^yu v-s^Jl/x— 'x-;u^co^y X4^:^>^ 
{b^* ; tf X "7 .X ACOS^yU i/>>V^X—^jl/. 
bfxjj/S/^ p^4'-fe>-:/x4^4^-y"-f F. y3^>?x>vx 
Tt^^^-y-'f F> vv-r^? P^>:'^>?X>i^X:d^4^1j'< F. U 
^:^>v^X7}^4^1t'f F. X-^^-l/Tx^^^^U P — ^l-OHXX^^ 

^•-y-f F^c;)4^ux4^4^v{bM^ ; xt:^:7D;H:: fu 

>, xt:XPAbFU>> ^^;i/Xt:^^ p;i.t: F U >^ 
CD;\PX4^4^WI::^#l^iSi^*r^ ^i/O^^T^^o J: OS? 
^L<^^. 4^UX7i^4^>-{b^«. APX7jK4^v^b^4^T 

[0 0 6 0] XTj^^^v'ft'&tJcT^^fflMt^. ^JJi^^^y 
[0 0 6 1] U tf >^7^7|^Ij^^i:Ey X7j^4^>^fb^%i 

im\z\t'x-'Jt.^yvc^mtmm\^xm^\.. t-^-owMx. 

7c: h FP4^v'Sc7:)7jc*j^^;^i^^T;i/:^ U ^iST'S^ft^nfc 
[0 0 6 2] :^UX7}^4^v'{b'&«. /\PX#4^i/ 

\'c^m^m,m't^m^\z\x. #en^#u v-co^^. 

IP ^ ^ U - (T) »^ SR t F P 4^ f?:) ici:: J: 0 

M«\ U t:>^>'7j^U^"fcMLT0. 5 
-2-t;i/i:t. $ff^L<t^0. 6-1. 7^;i/i:l:<h-r^o 

[0 0 6 3] c:cZ)U fc:>y/^^U "T- ch# U Xt^/NPX/^^ 
^^v-fb^if^iicoSiSfCcfcD. X7|f:^S//0^T^1^Lfc?t, 3£ 
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[0 0 6 4] ^ti. rS5:>T«(^#Uy3^S^X>#U'^" 

ill, 4m^^m^(^m^x^~r^7f^\)^r-m^^n lo 

IS-g/^^^^S-S 0%, h^>X™l, 4^S^7;?^^5 0 -8 0 

1, 2^5S^:on 5-3 0 %T$>o. a«\ 1, 4$g 

> C7> 7Ki^4^ ^ U V iy T - h T«f b b 6 n ^ 

>, IP-^. 1, 4^i^i)^3 0%U±(Dh(DmmL<. 
[0 0 6 6] Z^O^ro IZLX mm-^nfc 

tti«tc:j:,D 9 8 %i;x±7mm-huT^z.tiz^-oxn^n 

[0 0 6 7] )i^^-OAmmit. ^m-^n^i^-^itmi^ 
izmw^nrc^-m-m&mtLx . wi^m. ^m^-^m 
mttsvrcm-mAmtvxm^^^n^o mi^tvx 

'r-i\j^±. ^K/^U'^^A. )kmti)\^y^ Kmtmm-^ 

0. 0 1 - 5 oaa%(Z)$aiaT^s9. $?^b<^^ 0. 2 

[0 0 6 8] h HO^^S^^^U y:$^rxX>^^. ^CO^ 

mm^'^i^m^^z^hif^x^^. 

[0 0 6 9] 7ic^^t::j^LTffiffi^n^;i/-T*xr!7A»l«co 



#P?rW 9 - 2 7 4 9 9 0 
14 

0. 0 1-1. 0 oaa%cz)$g[ST^t.^en5o 

[0 0 7 0] l^jSfiit^^. 2 0^-15 0"^C7i?W^.L 
(DXU'^V<U\^o 

[0 0 7 1 ] i^i^-t^7K*ti. u-n^xm^yr 

[0 0 7 2] \^J.±m%U7\^mm'^\zXr). 7|^UfcFP4^ 
U y ^ vx > 4^ c7)^iI]^t//X^iffl«c7)iifiS;g^^^^ 

7K^^n^o 

[0 0 7 3] /^^'J^u5^>^Mj^tr■^^c^^. m*u*t- 
X\ 7]c^^mjC0#U v-4JC7:)z:MIS^t7)9 8 %«±. 

b<^^9 9%«±> mzv^^x.<\tmwm\zzzm^M'^t^ 
n-^i^u^u^-^x. 7icr^$n;t7]^u t fp^v#u y 

.^S?x>^. #U bTfflV^^CO^^^J:^^, 
[0 0 7 4] ;|^U:t-;i/tizJS^it^#U< V vT^^- 

V S^T^-— ^ P P -7 xX 1/ V >-T^- 

™i, 5 -s^'f v>-y^^— i' v:7°n tf ;i/^>ii >- 
1, 4 -s^^-f vs-y t-- hsr/i , 3, 6-^4^tf>h 

[0 0 7 5] -(vyT^--vit^m(D\^mm\t.. mmt- 
[0 0 7 6] ±tmm^\zmvxm.m^n^Kmumm 

tVX\t. hUX5^;i/T5>. h UX^U'>>?T5 >. 

[0 0 7 7] ^.fc. ^mmizitpmt^zzMmitm^vou 
9>(Dm^^mrc^momtLx\t\i'^ym^^\)-t- 

[0 0 7 8] ^7:1. ±iajKlb7K*^Xt5hV>-?fi3^#U 

(Dyf-D^t—ji^tmi^t-^ctty'^m.x&^o z.(Dm^. 

[0 0 7 9] ^fc. f^m-tt. i:t3-fy 
T ~ h { b ^ i6 # U :t - ; 1/ 00 g|5 M Jj;; ^ ii- 

y"y^^\)'^-(Dmxm^^^z.t^m^Li^K 



( 9 ) 

15 

[0 0 8 0] m::'^^mzmcx&m(D^mm^mmL. 

^^m\t. 1 0 -5 oa»%c7)$ESi^w^ut/^o 
[0 0 8 2] *%0i!tc.fei^Tt5. m±m6?^im^iz'^ lo 
mm4\zf)^-^^^mii^mmv. mz. m±m6izm 

rm'f'^mzMT^^'^-z^^m<Bmx\ mm4tm 
±m6 to:)m\zmMms^mnhct'/)^>^^m'X'&^o 

^^Tm'f'\zy7<->^^-^A.rs^^MP[x&n\^mmMp[ 

It. ^m(Dm.itm mmw- 4-212284 ^i>$g, # 

Pfip 4 - 7 3 8 8 6 ^(Lkm. m^W- 5™33 5 080^ 
^$B) . ^m<Dyyit'^ (#W¥4™ 2 1 2 2 8 4^1^ 20 

m) > ^mo:>mit'm 12284^^/^ 
wvj^'f'Mn mm^^4~ 13748 s^iifg. wm¥4 

- 2 0 6 3 8 6 -^^S. #r?fW 4-233192 ^ii 

mmw4-2 6709 7^'^$g. ^^1^^4-3 5 5 
0 9 . ^-fyx^^m^m mmw- B- 1 0 1 8 

[0 0 8 3] *^0JfC.*5Vvrt^. *1i«^!i7t*^*{* 30 

(Dmm4±iz±mmMm5m^». -^om. m±m6^ 
mntcm. *^*i*^^i^^^^eigiif?-r-i>^^M»««7 

[0 0 8 4] ^ummum I izitmm I ^mmizij^/^ 

[0 0 8 5] mmMS tVX\tiJXJ^{)T'\±^-^'th% 

[0 0 8 6] *%Hjtc.fei/^T. mAmBa:>mm^t. m 

5 0 nm- 1 0 urn. fff^^VKlt 10 0 nm- 1 n 
mX$}^o 

[0 0 8 7] Sfc. it±li6c7:)jP$ti#t::PS^^n;^i:i/^ 

a#l Mm-2mmTa&0, MifiltffMW 7 COIP^ 
fCPI^$n7'ci:l^yO^\ il^l 0 Mm- 5mm"e^-5o 
[0 0 8 8] ^COJ;p7^j:fef±:5?i^*|i?.COlS^f'^MfCit 

^t. ^Jx.«. #^^7tS3t::43^t^^Pt.^[J|g-^f^SR#cD 50 
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^izx^ 'xmm^^^^^ ^t. -^a:)xmmmiz&^m 
m 4 ^m±m ^ti^^ot) tspi^PpT \h \ziim u . t^^t 
hxmm4iimm2Mm.w^^^z:t\z^.^. i^io^hui^^ 
mw.4(Dmmi^^^m%^tm3m%m^K>n^'^\.^m^ 
\t . mm 4 mm^m \zmu^mz.hmmti\tu^u^^. 
m-ox. mm4(Dmm\t. ^m^^m^mm^^Mt^^ 
z.ttm'^h^'^o z. (DmmMMitmm 2 (Dmmm^ \z t> 
mi^.Lx-'BD. mM2\z[hmto:)5^K)^^$>^t. m^. 
«\ mm2(7:)\h<Dmm±x\t. mm^^m 3 itmm^z 
M b xmm. izmm ^n^^^. mm2o:>[hmm\z-MLx 
mmu.:^\^xM.^t. mm±mmo:)m^mcnmm?^yt 
m3o:>mm\tm'>T^z:tizTj:^. cozt-^^^. mm 
2(Dmm'&^\tmmio:>mMm^mm\zmpi^nxh^^ 
z:t7^m^L<. iQ}^.^m^^Rz ijisxmm^ 
n^) 0 nm^Tx&^z.tmj^L^\ 

[0 0 8 9] ^mmo:)^mmw^ytmT\t. m-(Dm 
"P. T u-( mzmm^nrcmm^^^u^mj-. mmtm 
m^^x-Y-^ h u C7 xmzMm^titimmo:>m^(Di.^ 
irniz^mm-r^zit^^x^^. 

[0 0 9 0] 

immmi yx\z. ^mB^mmw^\izj:z>xmzM:i-m\z 

'^mwwmmizm^^ti^^oxitti^K 
[0 0 9 1 ] mam 1 

2, 000. 7ic^S^»0. 9 0 7me q/g<^4^U:t 
Uy4>^\)-t—)l) lOOg. ^T'rtl^^l^a- 

)\^} mmitnM4mu^^{)^-)i. 7ms^si3, 

7meq/g) 19. 8 g . /"^y y ^ >^^a-iz7.^-( 

;i/rp-2ooj mm^'miM) iios. 'Rzf.u 
DfbjsKam ruL- 2 2j (xxm^yu^yitrnm) i 

3 Sms^b OT^Xi^-lzm^hXJ^i^A^mrc. f&'A 
ACOttlt^i. 2 5X:X 1 8 0 0 c p sX^-oTco 
[0 0 9 2] ^^j-BOa^g 

ttj^u— ^;i/HAj ioog> /^"yy 4 y^^uiLX-t 
<;i/rp-200j 116 g^ir/\"-^y;i^"7^X3 4^j:: 

T^tfiTi^-^Jrfl^Lfco ^^l^T. 2, 4-hUU>i^ 
-r Vv-T^^- h 1 4. 2g$:^JOb. 8 0 6 fJfr^lR 
m^i±Xf^'7^B^%rCo m'jd'B(7:)'fm\t. 2 5rT3 8 
0 0 c p s X^-ofZo 

[0 0 9 3] M±BmmmM(Dmi±<Dm^ 
z.(DX o \zvxwm.\^rcn%'^Am.t.f^'7^Bm.^mmit 
5 : iTri^b. M'^m.m^n^tz'ik. loorTint 

[0 0 9 4] Z.(Dzy-h(Dm^m'M±^ J I S K 6 3 
0 1 {CSe-:)Ti!lSL7ciC5. 1 0 0 % §l?I^£;"/7 3 k g 
fVcm^ . ^I51^i|g7 k g f /cm'^ "(:fe-::5 7Co ^ 
fc. J I S Z 0 2 0 8"eS^$nfc^#AtC:fe^t^iS 
Mit^S. 2 0 0 /imc7)-7 Y;i/At::.felvr 2 4{ftr0lT 
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5 g/ c m' Tfeofco 

[0 0 9 5] ^mmMm^mf-<nm 



[0 0 9 6] ■tl^xmu±iz-i yj^A • XX^-fbt) 

( I TO) mmm-mm^m^ 1 2 0 nm±ttf«L.fcfeci 

(i?:tv-T--y i^agil^^hf-AiiicMS, ; hSM 1 5 

D I TO*Si<»+,';S;^±fe)ffi$R z (J IS BO 6 0 
1) *?il^Lfci:^:5 7 . 4nm-e$.-Qfc» c^roiTO 
*■ ^ X*S$a^« -7 :t h U V i7* 5 7 ft« i::te^X -y 
■g^>y^fflt.^T2i-nmi|iiWX h < r. > i7'L 

[0 0 9 7] /137->fl-^j^L/c I TOa«^, 7-t h > 
fcti, Sai*]W*^ig/?;^" 2X10"'Torr (*?]2. 

7xio-'Pa) ];xT\zfj.^^r-mp^mmh^^y-f^m 

[0 0 9 8] ±IBgSl*](CB3SSn7c^: U 7'7='>5j^- h 
(rAnfcIi!.Tfc*-rill7 5'nv7n> (HI) (^s>m 

1 X 1 0"" t o r r mi. 5 X 1 0"* P a) , 
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m 1 ^Tl7i/K MP 2 0 nm<DIE?LaAg 3 c Srff^BKL 

[0 0 9 9] 
[{tl] 



10 




(H 1 ) 



20 




[0 10 0] mz. ±Mmmp^izmm^ ntcii ^ y ^ 
(H2) ^^^iio:>mm(D^>^}im}::-^-x^Mmi^ 

X 1 0~^ To r r (^tl 1 . 1 X 1 0"' P a) . 7^ 
^PtPpI lifSO #-elKiP 6 0 nm<DlEjmmm 3 

[0101] 
Ut2] 



Q 

i{ CH2) 



[0 10 2] ^1^^^. mmM^^^-'r^m^mmm3 

^v-^^/ U >$gf*: : A 1 (C, Hs NO), (El) ^ 

±miEjmmm3 acDiAzmmizLxmrniyfco z.(Dm 
(D^^\^o:)um\t3 10-32 o''C(Dm.mxpmLrco 
MMm(DM?Bm\t9 X 1 0" T o r T (mi^ 2x10 
"Pa) . mmmmit2'7f4 o^Px\ mm? 6 nnKDm 

[0103] 
[fbS] 




40 




(E 1 ) 



[0 10 4] 7i.fc. IE,?LaAS3c. lEJLSMii 3 a 50 



[0 10 5] lEJL&Xm3 c. m$iilll3 aRismf- 

D~xm.^izmDmvT. mmmmmo-^T.^ tLT2m 

mililcDX h^-i^iXz^^ H~VXr^^, 2 CO I TO 

X h'y-(ytm.^.'t^<koizmm^i^xim. ^ucos^ 

mp^(r)M^m^^^2xi o~'To T T m2. 7x10-' 
Pa) «Tfr.;^j:^^T#mu7co mi^x. mm4tL 
X. ^'r^'^-zy^i:.tm(D^^mm^2ftmmmmmz^ 
-oxmmi 0 0 nmtu^^oizmmhrzo ^^^^^u 

y-x-'>/t^- h^ffll^T. ^^i^l X 1 0"^ To r r 

1. 3xio-^Pa) . mmmm 3'ai 0 #TtTo tco 

^Tz. ^^^^-zy^A^^mm'f^mt lO : 1. 2 t.L 

Tz.. ^^\zm^yx. mm(r:>n'^^m^u^^x\ r)V^- 

'^A^^U:/T'>4^-h^ffll^T 1 0 0 nuKDmmX^ 
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fco T)i'^:=^'yAMMn(DM^mt2. 3X1 CTo 
r r (ms, 1 X 1 0"' P a) . ^gP#Pp1t^ 1 5^ 4 0 g> 

[0 10 6] Z,0mizLX. 2mmx 2mmC0it'l' X(Z) 

[0 10 7] ^-r. Wi^o:)m%mmmmmiz^zs±mm 

(El) ^mm2 0 0 nmXm&4(D±{zmBLT.. U 10 
mmstLfzo Z.(Dm<^M^mtl . SXlO^'Tor 
r (1^2. OX 10"' Pa) . MMmWWt 3 5 0 fp . 

[0 10 8] 'Alz. m'f'^^m^&m^o^M^izmDm 

[0 10 9] wi^. mmj&6-)- Am tf^'rf Btmmmit 

1 : sTti^u. ^mmizMi^xm^ omm%(D'^\] ii 

f)Vmif^ (*4S5 0-3 0 0 jum) ^y ^^-i:bTSO 

xtzm.. ^mm^(^±.\zm^mimmxm^htz. z^n 20 
{Q 1 1 :k^^x\ ^m.mm-^m7 thxm^i, 1 

«^c7:)i^it^^7^1trco 
[0111] #^im#gg7'^^^cD#ttcDi¥« 

z.(7:)Xo\zhx%^nrz^mm^%%m'f'^-x%^x'^ 
co^^^cDrnmrnt^mi'^vTz. ^^-i^xit^vhom'^ so 

Wj?WtCcfcO 2M{t:LT^fi^l::^fTo;to 

[0 112] bv<Dm]£^m'¥'\zm\\vrzn(DWitn^M. 
(Dmmmt^mb\zi^'to m^^K^m^f^^u^oiz. s 
0 Bm(D-x%^m^.x^m%nmtmmm(D4 95c 

d/m'^ tC?^LT4 3 2 c d/m"^ <h%^{g;T;O^Yci; 
^fc. ^^"^X7]^>y htS 3 0 0fi:Tfe^5§7tSScO 1 % 

[0113] *fiS0iJ 2 

^li'^J 1 Tffii/^;^c r7j^U5"";i.HAj loogch r-tJ-> 40 

3: ^7 X T P ™ 4 0 0 J (Hf¥ft^t±S 3 'gtg^]^ U 

7jc®a-^»6. 93meq/g) lOg^SO^T 

{0 1 1 4^ f^'T^B' tl.X\t. miX^'^&MDl ris 
onatel43Lj (MDft::^aM> NCOS«6„ 
9 2meq/g) ^-^cO^ ^-l^^^ LTCo 

[0 1 1 5] ^CD^53^A' ?K^^^7}-B' ^g^m«j;l:4 : 
ITvM^b. *S^J 1 chfWltlfCbTyi/XS^- h^ftS 

2 8kgf/cm'^ . ^I3i^t|gtt6 0 k g f /cm^ T 50 
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[0 116] m±.m<Dm\ti.x. ±ts^K»A^ m.t.f^ 
't^b' m<D'm^m.^m^^rzz.Lmv\t. mmwtnm 
\zi.xmf'^irmi^. %^nrzm^o^9'-'7^x^syh<D 
mm-km^^m^Tzhz.^. >^^4^ffif?3 osftfc^i^T 

[0117] Itmi 1 
fcfihlieco^yfSchLTx^^^v'tfJlg (^/x^:^^^^^"*!: 

t/^T. m&mi hmmizi.xmfk^m'^i.rztz.:^. i 

0 0 %?l?Ij£;^JtSJit] 1 8 0 k g f /cm- T^D, 
it^^ 1 6 g/m' TSjofc. 
[0 118] t#e>n7cm^ECii:rjS8 V^Pp^JObfcR^c?:)^ 

tc. 3 0 Bm(D-x%{^mkx\tmmmm^mnm.(D 2 

82cd/m^ t::^^LT 1 4 2 c d/m'^ ii^MLfc. 
Sfc. -^"i^ XTlK^y h^^3 0 B?tT1^^'^7tffiSc7:)2 5 

[0119] imm 2 

m^^\.rzh(D^m\^^rzz.t.mm. mmmi tmm\z 
{.xm^-^irrnvTzo 

[0 12 0] %^nfzm'¥'^-k%^\Z:B^^XU-W\.tzh 

^15. I 4B'ikx^'-^7.'t--jh\t±^%mm<Dbo% 

IzMhtzo 
[0121] 

:^m\zxn\t. ^■"^(Dm^^m-t^mmmxmit^^z, 

t.\z^ r)^ ±%^x<r){^.^^fm)}(r)n(oy-^^x€-v V 

^^m,m^-^^m=f^%^z.t.iiix^^. 
[0 12 2] se^T. ^mmz^.^^mm^m^m'T 

zL-^m^^mMnj-vii) •^m%%wt\.x(Dm&^^. 

mi^m^^^n. ■^<Dwmtf^mmtm^x±^\.^. 

[SI] ^%mo:)mmmn%%mf'<D-m:mm^'^rm 
mmmmxh^o 

[iii2] ifmmz%^m=f^i^(D~''^mm^'^^^mAm 
mmmxh^o 

[^3] ^mmz%:hm^m^<r)m<Dm:mm^'^'^m^ 
mmmmxh^. 

[1114] *fg0^fcf^^mT*f*c7:)suco*sffi0ij^^-r«xei 
mmmmxh^. 
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[0 5] mmm2Rmmm i t*3tts*««^-^7¥;* 

1 s« 

2 i»s 
3 
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3 a IE?LliliMI 

3 b m.'f-^rm 

3 c IE?LftAli 

5 mAM 

6 i^ihg 

7 ^^^«;iiirr«ii 



10, 1 0 A, 1 0 B m^^W- 



[01] 



[02] 




7: ««ieHf«ts 



10: »3-*f* 



8: »*8P 
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